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Technical Bldd Th« „«sent iiwention is an airspring comprised 

of a flexible sleeve seemed at one end to a lecun 
bumper. 

^-"^^ ^ve been used for m«or vddcl» »<1 v^ious »»dun» and o*er 
Air spmss have tea used ^ 

„ ^^en. for a number ^ ^ ^ ^p*^ usuaU, cousis. o, a fle*e 

P*»rUy » abso* Shock loads ^'^^^ ^ „«, ^o„u as 

.^«ric ^Worced Sleeve « "^'^ . „ d.e«h.. 

. «»J«e.s. The Sleeve is a«ach=d«,«« end me«^» «^ P^^ ^ 

3 Thes.eeve^,-a..Uve,,— 

,^e«.d»«a^. ;^'^^;2=d w^hln U. Sleeve. The end 

« bumper ex»ndsta«.««i«e"or<.f'>«P-"^^ ^^^ 
collapse or deneaion of the spring manber u. the event o 

^^thespring.xperle.ci..-,'*"*"^^ ^ ^ 

T^, end n«mb«s. or upper tower ""^^Tr, be fom,ed f»>n. metal « 
i.;,.K the lower retainer is secured, may oe loimcu 
^etal. Tlie piston, upon wluch the lower thermoelastic, depending 

30 thermoplasdc. Thebumperisusuany^rmed^^ 

upon the forces which will ultimately be actmg on the a^nng 

bumper will be subjected. ^ • xj c Patents 5 201,500 (Ecktman et al). The 
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pisu. »d a »di«ed b^shaped p^on. t,« m«al pis«« also -ves ^0. 
ngrimaalpB ^cato. «. tte base of pMon and k «cu«<l to 

tower ^er and ««»dsfh>mfl««m«"to««.^^^^^^ ^ 

the frame upon which tte aiispring IS mounted. Tte piston can poteonau, 

Jif the airsprins is fuU, con,p.es.ed. However. b.c»« tbe p«on . fonned ^ 
^ Je piston gree., increases the w^bt Of the airspriog and cann* ..^^ 

a»ch of the inipact forces to which it may be subjected. 

Bowser in U.S. Patent 2.950,104 and Bank, in U.S. F«««s 3,078.085, dtsdos. 

: r:-::^rrs:r:::::^«-»«7-:r^ 

3 r^orabsotb«>eimpactfo.cesiftheiow=rret.inerdidcontaatl«upperre..n^^ 
5 ^prese.inve«ionseekstoimp,.ved«.«.ucedwei.b,ofanai^ 

i I.wn in .be prior art. -"O". - " ^ 

^- ^ f™, d» svstem upon which the airspring is mounted can be actaeved. If tM 

^ J3t ILrappUcations, t. vehicie can carry greater payloads befo« *e 
atfspnng is usea ^^^^ „p„„ the 

rr.^i:^vtt:mperandd«n..a..fe.r.to.hereta^^ 

,..H=vriMnttecha<actoistfcs of the airqoing must be mamtamed. The present 

rrr-;:rLtLsp.ing.-.-^-»--- 

springs. 

Summary of the Invention . 

Z obiect of the present invet^ion is to provide an «r spnng that has fewer 

30 An ot>)ect or tn p ^j,,,,,,,,^^ substantially similar to the pnor art 

compoMMs and provides openttmg chamclenslics sulBian 

presem invendon is an airspting comptising a ..e^ 
^^.a^^rstandse^^dtetainets. ^ ««ib. sieeve is sec^ *e » firs. 
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end of the sleeve being to one of the retainers , and the opposing end of the sleeve being secured to 
other letainer/ One of the retainers has an integral bumperK»ntaa SM^ when the 

airspiing is assembled, extends into the sleeve for axial movement. Ttie bun^-contact suifece of 
the retainer also extends mto the sleeve for making contact with the other retainer, and for 
5 absortang and tiansmittmg forces generated from such contact. 

The disclosed retainer that has an integral bumper-contact surface is also comprised of 
supportiibs. Tte support ribs may be a series of concentric ribs. The si„port ribs may also be 

V radially extandii^ ribs. 

The disclosed retainer that has an integral bumperKxmtactsurfiu» is ma^ 

10 fo^^y outer surfiu* that extends h«o the airspri^ 
^''''''''^^ The axially outermost of the two surfeces is the bumper- 

l/ ifo^ contact surfiice and the axial difference between the 

the two surfaces by a dimaiaon b. 

Tlie disclosed retainer that has an mtegral bumper-contact surfece has an axM 

15 measured from the axiaUy outer most surface to the axiaUy imiermost su^^ Tte surfece- 

sejaration dimension b may be expressed as a ratio of the retainer hd^ 

80% of the retainer height H. 

The airspring may further comprise a piston and the flexftle sleeve may have a bead ring at 
oneend. m bead ring may be secured between the retainer having an integral brnnpercw^ 

20 sur&ce and the piston. 

Tl« retainer having an integral bumper-contact surface is formed from a thermoplastic 
material having a tensUe strength in the range of 28,000 to 45,000 psi, and a flex strength in 

the range of 40,000 to 60,000 psi. 

The retainer is preferably formed from a material selected from the foUowing group: 
25 fiberglass reinforced nylon, long fiber remforced thermoplastic, and short fiber reinforced 
thermoplastic. 

Brirf Description of Draifrings 

The invention wiB be described by way of example and with reference to the 

accompanying drawings in which: 
30 FIG. 1 is a cross-sectional view of an airspring; 

FIG. 2 is a cross-sectional view of the airspring piston and lower retainer; 
FIG. 3 is a cross-sectional view of the retainer, 
FIG. 4 is a view of the top surface of the retamer; and 
FIGS. 5 and 6 are embodiments of the ret^er. 
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DetaaedDescriptton of the Invention 

HG 1 illusua.es »«P*« 10 ta ««orda«e with to preseM i»v«.do.. H« 
.i^ring 10 »15»r ««i«r n «m «c««s to fcs. c«. of to d.su»..ric 

Tte upper «oi«r 12 bas . secudng bo« 16 and » air pasage 18 » penm. to flow of gas 

s imo and out of to dBmlier 20 cieattd by to secured sleeve 14. 

The elastooKric sleeve 14 is pnstaably comprised at least 3 plies: an outer eb^ 

p„ a. least one reinforcing ply formed of elas.om.ric embedded reinf^cing cords, and an 
JLelasu^mericply. The upper end of to sleeve 14 has »t ine«ensible bead 22 secur«^ «. 
to upper retainer 12 by crimping to emis of to reoiner 12 about to bead 22. Also, where 
,„ u.mustra.=dsecuringmeansattoupper.e.«nerl2,sachievedb,c.imping,*<«mto 

* would readily appreciate *a. o*er securing means such as crim^ rings may be A 
3 ^vely inexteusible bead core 24 also deflnes to lower end of to airsleeve. Tlie bead 

„«s 22 24 are at leas, one continuous winding of wire, preferably s«=el. fbe configur«ons 
of to upper and lower be«ls 22,24 may be identical but may differ depending on to airsprmg 

retaineis 12, 26. 

When to aii^ 10 is to use, the upper 12 and lower tetainers movmg axaUy 
«,„.rd and away ftom each other, and to sleeve 14 tntvels up and down the piston 28. Hie 
™a„n 28 is musttated as a strait sided piston with a cenual support mbe 30. Asseenmore 

- dearly to Bg 2, to upper portion of to pis«.n 28 is fonned to a tiered flange conf.gun«.on. 
% The upper portkm of to omerpis^nrtog slopes towardly and downwardly to fotm a first 
fl,^ 32 upon which to lower airsleeve bead 24 U secured. The flange heigh, is greater than 
to height oftotopoftocentral supporting ring 30. Hus heigh, difference assists m 
fonntog to chamber 20 witUn to airspring 10 when to invendve composite reamer 26 b 

secured to the piston. ^ . t^. a 

Sevend embodta.eoe of to taventive composite leatoer 26 are Btastrated m F.gs. 3 to 

6 Ti.ereuuner26isasmglepiece,repl«*.gtoconvendon.ls^lower,e«unera«^ 
humper of to prior art. m reutoe, 26 has a ce^ral support rib 34, w«hto whi<* » ^ 
,.«hment means 36. The attachmen. means 26 passes toough an opentog 38 m to |»s«» 28 
aua concurrentt, secures to reumer 26 and to lower bead 24 of to sleeve 14 ». to p«on 

30 28 as discussed fiirflier hereto. ^ 
An in«™ediaK concentric suppori rib 40 is spaced ftom to cenoal nb 34 ».d 
oo^ec^dto tocentnd rib 34by a series of radially extendtog ribs 42, best see. to F«^4. 
Radianyo«wardoftototermedia.erib40istoouterco„centricrib44. Tbeoo«rnb44^ 
.bfined by bead .e««ton flange 46. The o«er rib 44 is co»n=«ed » to m»med.a.e nb 40 



i.-=iJ 

.ssa 





wo 00/70238 

5 



PCT/US99/10422 



by a s«ie» of ndiany «««dh« -bs 48 (see F« 4). Tta ribs 48 c<««^ 

44 and i«en««ite 40 rib, be »n»«> a. ex^nsions of ribs 42 co™^^ 

ce,^ 34 and iwennediatt rib 40. Tte rib. 48 condnue to tte o»K^ 

5 «di.n, extending ribs 42. 48 pmvidcsm.c»«lsappo« and stt««d.»d«-^^ 

circular ribs 34,40,44 and the radially e«»di.g ribs 42.48 allow ri« fon« abso*ed by the 
^ 26 to be oansferred through d« .«««r 26 to the piston and tbe «s. of the ..r^ 

as well as the structure upon which die aiispring is mounted. 

•n« retainer 26 has a surii«.e 52 Which extetxJs into the chamber 20 c««ed by the 

,0 seemed sleeve 14. The surfece 52. also as the bun,per«n.act surfcce, may be flush 

. ^ tf« main surface 50 of the .etainer 26. as illustn^ed in HG. 5, or tt nay he separated 

5 ft,™ the surftce 50 by a dimension equal to b. see FIGS. 3 and 6. The sutf^ separaoon 

3 dlm«»ion b may also be defined as telative to tl. total a=dal heigh, H of the retainer 26. T*e 

1 sur^ separ-km be.w». bumper contact surfto 52 and the main tetainer surface 50 

I, .,„y be considered to he an axial extension of Ute concentric rib 40. The radially extend»g 

* ribs 42 win also extend the fun depd. of the retainer when the dimension b is gteater than 



zero. 



The retainer heigh, H is measured ftom the axiany outermost surface, wtach .s the 
! bumper^su,*««.tod»axianyim«nm«poimoftt»-etainer. AnofmeiUus.^^ 
^0 retainers are shown having axially im^rmos, poim an corresponding », he same pb^^^ 

however, if any of the concemric or radiaUy extending ribs of U>e retainer extend beyond any 
of d« 0U« ribs. d« height of d» retainer is measmed feun poriion of the tetainer whtch 

has the greatest axial lengU.. m dhnensio. b. when expmssed «lative to the mt^r hetgh. 

H may tange ftom zeto to apptoxhnaely eight, percent (0-80%) of H. In FIG. 3 the 
25 sJrf^ separation distance b is ,ppmxim«el,25« of vainer height H. In PIG. 6. tf^ 
distance b is appn-ximatel, one^atf the retmner heigh. H. For aH of d. nUts.^ 
embodimems „f d« tetainer 26, d» cental porUon 54 f *e b«mpe«o«.c. s«*^52 .s 
cBrninated to reduce Ute weight of d« mtah^r 26 »Kl to maimain a mifb^ 

assist in molding the retainer 26. 

There«u«er26isfonnedofahighstrengU.*ennopla«ic. The tensile sdeng* of Uk 
„^ should be widnn the range of 28.0«) to 45,000 psi. have a flex sttengd. in the range 

., 40 O00.o60,000psi. and notched izodstrengthot2.0to 12.0ft-Ib/in. Materials totp«. 
«^'.e^ chamcterisdcs include, but are not limi«d to. fiberglass retaforc^ nylon, ta^ 
fiber teinfo^ed a.emK,pUsdc, commetdany availabte as CELSTllAN. and short fiber 
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idnfoicedthennc^lastic. commercially available as ZYTEL. 

Tbo airspring 10 is assembled in the following mamier. The lower bead core 24 of the 
steeve 14 is placed onto the piston flange 32. m retainer 26 is mounted over the beads 24. 
A«achmemmeans36passesintothecentralopening38ofthepiston28. As the ret^er 26 . 

secured to the piston, the torquing force exerted compresses the retention flange 46 onto the 
bead core 24, locking the bead core 24 between the flange 46 and the piston 28. Theupper 

bead core 22 is secured to the upper retainer 12 in any conventional mam^er. Dunng 
operation of the airspring 10, when the upper retainer 12 and the lower retainer 26 contaa. 
th^ impact forces are transmitted through the retainer 26 to the airspring 10 as prevxously 



10 discussed. 
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